This study was aimed to observe the effects of chronic arsenic toxicity on the haematology and histoarchitecture of female reproductive system of black Bengal goat. Adult She goats (N=4) were orally administered with sodium arsenite (4 mg/kg body weight) for first seven weeks followed by 5 mg/kg body weight for next eight weeks. Blood was collected from the treated goat at day0, 20, 40, 60, 80 and 100. There was significant difference of TEC, Hb concentration and TLC in goats which are chronically exposed with arsenic. Lymphocyte was decreased with the treatment of sodium arsenite but neutrophil, eosinophil and monocyte were increased. At the end of study the goats were euthanasized. The ovary, uterine tube, uterus, cervix and vagina were collected for gross and histopathological examinations. In histopathological examination the ovarian follicles appeared degenerated and there was much stromal thickening around the follicle. Thickened myometrial layer and shortened mucosal folds in the uterine tube were observed. There was reduction in the number and size of endometrial glands. The mucosal cell lines appeared degenerated. Thin vaginal mucosa and proliferation of connective tissue; shortened cervical crypts and thickened glandular epithelium of cervix were also observed. It may be concluded that chronic arsenic exposure might have adverse effects on the female reproductive system.
INTRODUCTION
Arsenic, a nonessential trace element, a potent toxin, mutagen and xenobiotic metalloid, has recently appeared as a major pollutant of drinking water in several districts of West Bengal (Saha, 1991) , Bangladesh (Nickson et al., 1998) , Northern Chile, Thailand, Taiwan, China, Mongolia, Mexico, Argentina, Finland and Hungary (Chappell et al., 1997) . Access to safe drinking water is the basic human right. Now-a-days, one of the most serious worldwide environmental problems is drinking water polluted by arsenic. Arsenic poisoning from underground drinking water in Bangladesh was first identified in 1993 in the Nawabgonj district (Smith et al., 2000) . Almost 57 of 140 million people (Mahmood, 2002) and 61 of total 64 districts of Bangladesh are reported to have dangerous levels of inorganic arsenic (>50 µg/L) in most of the tube wells (DPHE, BGS and MML, 1999; BAMWSP, 2001) . Arsenic can enter into food chain (Ulman et al., 2004) causing wide spread distribution throughout the plant and animal kingdoms. The detection of arsenic in milk and meat is a new finding (Awal, 2007) . Organic arsenic exposure can also occur by eating food. Organic arsenic is 500 times less harmful than inorganic arsenic. Inorganic arsenic trioxide is a component of geologic formations and can be washed out into the ground water. Arsenic poisoning can be related to human activities such as mining and ore smelting but is more often associated with dissolved solids naturally endemic in the aquifer environment. Chronic arsenic toxicity due to drinking of arsenic contaminated ground water is a major environmental health hazard throughout the world (Mazumder, 2008) . Chronic arsenic poisoning results from drinking contaminated well water over a long period of time. This is due to arsenic contamination of aquifer water. Acute arsenic exposure may promote immediate gastrointestinal tract infection (Goebl et al. 1990 ), whereas chronic effects may exert degenerative, inflammatory and neoplastic changes of respiratory, haematopoetic, cardiovascular and nervous systems (Neiger & Osweiler 1989) . The effects may include shortened life expectancy, decrease in reproduction, and behavioural changes. In arsenic toxicosis, excitement, restlessness, ruffled hair coat, ataxia, incoordination, muscle tremor, paralysis and severe skin lesions were observed in rats following administration of arsenic trioxide @ 100 mg/L daily for 28 days (Alam, 2004 ). Significant (P<0.01) decrease in body weight, TEC, Hb and PCV and significant (P<0.01) increase in ESR, SGOT and SGPT were noticed in his findings. He also observed heavy congestion in liver, spleen, kidney and heart with severe hemorrhagic enteritis and rose-red inflammation in the stomach.
Arsenic is a recognized reproductive toxicant in humans and induces malformations. Recently arsenic intoxication in experimental animals has been found to be associated with hepatic tumors (Waalkes et al., 2003) , inhibition of testicular steroidogenic function (Sarkar et al., 1991) and spermatogenesis (Sukla & Pandey, 1984) , as well as with severe metabolic disorders such as diabetes in humans (Longnecker & Daniels, 2001 , Tseng et al., 2002 .
Information related to effects of chronic arsenic toxicity on hematology and female reproductive system is yet to know. Therefore, the present study was conducted to delineate the effects of chronic arsenic toxicity on haematological parameter and histoarchitecture of female reproductive organs of black Bengal goat.
MATERIALS AND METHODS

Experimental goats
A total of eight, 52 weeks old female Black Bengal Goats weighing 11-12 kg body weight were used in this study. Goats were divided into two groups: Group A (n=4) and group B (n=4). Goats of group B were orally administered with sodium arsenite (Merck, Germany) at the rate of 4 mg/kg body weight for seven weeks followed by 5 mg/kg body weight for another eight weeks. Goats of group A were kept as control. All goats were fed with green grasses and grain ad libitum.
Haematological examinations
Blood was collected aseptically from jugular vein of control and sodium arsenite treated goats at day 0, 20, 40, 60, 80 and 100. Total Erythrocyte Count (TEC), Haemoglobin (Hb) concentration, Packed Cell Volume (PCV), Erythrocyte Sedimentation Rate (ESR), Total Leukocyte Count (TLC) and Differential Leukocyte Count (DLC) were determined by calculating mean value ± SD.
Pathological Examinations
Necropsy was performed on the experimental goats (Group A and Group B) after 105 days of examination. At necropsy gross tissue changes and the weight of reproductive system were also recorded. For histopathological studies all the samples were cut into pieces and then fixed in the "Bouin's fluid" (Gridley, 1960) , dehydrated in a series of ascending grades of alcohol, cleared in several changes of xylene, and infiltrated with different grades of melted paraffin in the oven at 56 0 C. The tissues were then embedded in paraffin and finally the sections were cut at 6-µm thickness using rotatory microtome. The sections were then stained with Hematoxylin and Eosin staining method (Luna, 1968 ) and a special technique, Goldner's Trichrome staining (Khan et al. 2008 ).
Statistical analysis
The recorded data were compiled and tabulated for statistical analysis. Analysis of variance was done with the help of computer package MSTAT. The mean differences among the treatments were determined as per Duncan's Multiple Range Test (Gomez and Gomez, 1984) 
RESULTS AND DICUSSION
Haematological findings
No significant difference in the TEC (Fig 1) , Hb concentration (Fig 2) and TLC (Fig 4) was observed in control goats at day 0, 20, 40 and 60 of study. There was significant difference of TEC, Hb concentration and TLC in goats of Group-B which are chronically exposed with arsenic. The suppressed TEC, Hb concentration and TLC could be due to impaired function of bone marrow following chronic arsenic toxicity 
Female reproductive system of black bengal goat
Only on day 80 of study, significant decrease in PCV was observed in treated group compared to control (Fig 3) . The decrease in PCV could be due to reduction of red marrow in chronically exposed animals. Significant differences in ESR were not observed in the treated groups compared to control group.
Significant increase in Neutrophil count was recorded in the treated group compared to control on day 20 (Pvalue ≤ 0.003) and on day 40 (P-value ≤ 0.003) of experiment. Again neutrophil was significantly decreased in the treated group to that of control on day 80 (P-value ≤ 0.004) of experiment but on the day 100 (P-value ≤ 0.005), increased significantly. The variation of neutrophilic count could be due to subclinical bacterial infection and recovery following chronic arsenic toxicity.
Eosinophil count on day 20 (P-value ≤ 0.001) and 40 (P-value ≤ 0.002) was increased significantly in the treated group compared to control. On day 60 and 80 of experiment, no significant differences were observed among the groups. On day 100, neutrophil was again increased significantly in the treated group compared to control.
Lymphocyte count was decreased significantly on day 40 (P-value ≤ 0.005) and 60 (P-value ≤ 0.187) in the treated group in relation to that of control. Significant increase in lymphocyte was observed in the treated group compared to control on day 80 (P-value ≤ 0.025) of experiment followed by significantly decreased on day 100 (P-value ≤ 0.006). Monocyte count left unaltered throughout the experiment.
Significant differences were not observed in the treated group compared to control throughout the experiment. In the present study, lymphocyte was decreased with the treatment of sodium arsenite but neutrophil, eosinophil and monocyte were increased to compensate normal DLC. Kaur et al. (2005) reported no change in blood in respect of differential leukocyte counts at 0, 45 and 90 days after sodium arsenite supplementation. 
Gross Pathology
The weight of whole reproductive organ of arsenic treated group was decreased compare to control but the weight of ovary was increased in treated group. Chattopadhyay et al. (2001 and observed significant decrease of ovarian and uterine weights after sodium arsenite treatment.
Histopathology
In histopathological examination, ovarian follicular degeneration was observed which is supported by Chattopadhyay et al. (2003) , thickened muscular layer and shortened mucosal folds in the uterine tube; reduction of endometrial glands and uterine cell degeneration; In the present study, uterine cell degeneration was observed which is supported by Chattopadhyay et al. (2003) . In myometrium, loosening of cells was observed and appeared similar with the findings of Akram et al. (2009) . Thin vaginal mucosa and proliferation of connective tissue; shortened cervical crypts and thickened glandular epithelia of cervix were observed. 
